Serum and milk concentrations of rifamycin SV and rifampin were determined in lactating ewes after a single intravenous injection, and pharmacokinetic parameters were evaluated by the two-compartment open-system model. Rifampin was distributed throughout a greater volume than rifamycin SV and was eliminated more slowly from the body. The concentrations of the two drugs, both lipophilic weak acids, in milk after intravenous or intramuscular injection were lower than in serum, but rifampin was detected in milk sooner and for longer periods than rifamycin SV. Under constant serum drug concentrations, the observed milk/serum ultrafiltrate concentrations ratios (0.19 to 0.29 for rifamycin SV, and 0.90 to 1.28 for rifampin) were close to the calculated ratios derived from the pH-pK passive diffusion concept.
In the last 20 years many theoretical and experimental studies have been published which have added to our knowledge of the fate of drugs in the body. It has been pointed out (10) that the pharmacokinetics of most drugs and other exogenous substances can be effectively described with the use of the two-compartment open-system model. Examination of these parameters used to describe the distribution and disposition of drugs has led to new concepts of relating the presence of a compound to its effect (4, 11) . The utility of a model depends on experimental verification of theoretical considerations. To be acceptable, a theory must predict expected findings. Thus, the single-compartment open model, although useful, is regarded as too simple to explain the phenomena associated with drug administration (11) .
This study was undertaken with the objective of deriving certain relationships concerning the concentrations of rifamycin SV and rifampin in serum and milk and to relate theoretical predictions to experimental observations. Although the rifamycins were detected in milk in laboratory and farm animals after parenteral administration (2, 3, 8) , no data is available on the mechanism of their penetration into milk. After a single i.m. injection of either antibiotic at equal doses, mean peak concentrations in serum were almost the same but were observed 1 h after treatment with rifamycin SV and 3 h after rifampin was administered (Fig.  2) . The mean t 1/2 values were 2 h for the former and 11 h for the latter antibiotic.
MATERIALS AND METHODS
Rifampin was first detected in milk 20 min after i.v. injection (Fig. 1) and 1 h after i.m. administration. On the other hand, rifamycin SV was not found in milk until 2 h after i.m. treatment. Mean peak rifampin concentrations were two times higher than those of rifamycin SV, and the disappearance of both antibiotics from milk paralleled their respective disappearance rates from serum.
The partitioning of the two antibiotics be- reflected in a higher distribution volume since its K21 and Kei were also substantially greater than the corresponding values for rifampicin. It was suggested (5, 17) that extensive serumprotein binding can limit the distribution of drugs in the body, particularly for drugs like rifampin which are more than 80% bound. This did not appear to be the case in our studies where the K,2/K21 for rifampin was 1.70, whereas a lower ratio, i.e., 1.37, was determined for rifamycin SV. The existence of an enterohepatic circulation, which greatly extends the length of time that the drug remains in the body, was documented for the rifamycins (3, 6 ). It appears that at least in the ovine species rifampin is better reabsorbed from the gastrointestinal tract and is better distributed throughout the body than rifamycin SV.
When pharmacokinetically evaluating serum and milk levels of several penicillin and cephalosporin derivatives in cows and ewes, it was noted (16) that derivatives showing greatest distribution volumes were also more rapidly appearing in milk, and that the extent of passage into milk was influenced by the drug's ionization in serum and its lipid solubility. The rifamycins are weak organic acids and it was calculated that in serum (pH 7.4), rifamycin SV with a pK5 of 2.8 and 6.7 (14) is 0.22% unionized, whereas rifampin, which is a much weaker acid, with a pK. of 7.9 (6) is 76% unionized. Although the rifamycins are highly lipid soluble, the octanol to phosphate buffer partition coefficient at pH 7.4 for rifamycin SV is lower than that of rifampin (6) . The lipid-solubility characteristics of the predominantly unionized rifampin probably accounted for the rapid penetration of the drug into milk. Penetration of both rifamycins into milk appeared to follow the pH-pK passive diffusion concept as the observed milk 
